Introduction
Over the last twenty years increased attention has been focused on the military uses of Bacterial, Biological and Chemical agents (BBC weapons). This phenomenon can be attributed to a number of reasons. Firstly, BBC weapons are comparatively cheap and simple to produce, they are easy to use as conventional weapons and their effects are short-lived. The mutual deterrence effect of nuclear weapons, furthermore, has necessitated the exploration of other fields of warfare of which -BBC warfare is a field. Another reason for this interest is the employment, on a limited scale, of such weapons in certain conflicts over this period.
The use of BBC weapons in warfare is almost as old as warfare itself. The poisoning of spears and arrows by ancient warriors can be regarded as a form of BBC warfare. In the Middle Ages it was common practice to catapult the bodies of diseased animals into a besieged city. These methods however were only employed sporadically and not as part of a co-ordinated strategy. It was not until the First World War (1914) (1915) (1916) (1917) (1918) ) that a coherent strategy based on BBC weapons emerged.
Aim
The aim of this article is to review the different types of BBC weapons and protective measures developed during the twentieth century as well as the present offensive and defensive capabilities of NATO and the Warsaw Pact in this regard.
In order to approach this study in perspective, the subject will be reviewed within the following framework: 
Clarification of concepts
IN order to prevent any misconception, it is necessary to determine the difference between bacteriological, biological and chemical weapons and to enlarge briefly on their characteristics.
a. Bacteriological weapons are various living organisms and bacteria (rickettsiae, viruses and fungi) used in the context of warfare with the intention of killing or incapacitating the enemy.(2:5) b. The term biological weapons is a collective name for all weapons of a biological nature (i.e. living organisms) that can be used in warfare.(25) For the sake of clarity, therefore, the term biological weapons will be used throughout this study to a collective name for bacteriological and biological weapons. c. Chemical weapons are toxic chemical substances, whether gaseous, liquid or solid, which can be employed in warfare in order to produce casualties either by incapacitation or death.
When comparing the characteristics of biological and chemical weapons, it is found that chemical weapons are generally less potent on a weight-for-weight basis, produce injuries more rapidly, have a shorter life and a lesser degree of host specificity, are more controllable and have a lower risk of residual effects than biological weapons. (2:6-9)
Development of the different types of Biological weapons
The development of biological weapons is diffi-cult to follow as one has to rely chiefly on allegations of the use of such weapons and reports of the possible possession of such weapons by a state. This difficulty in obtaining information can be ascribed to the secrecy with which such weapons are developed. For the purpose of this study a broad review of all the above will be undertaken.
Regarding biological weapons (as is the case to a lesser extent with chemical weapons) the best protection measure in the modern age seems to be the mutual deterrent effect that the possession of BW has on all forces involved. There is no evidence that systematic protection measures were introduced during the period discussed over and above the ability of man, through modern medicine, to isolate and utilise effective vaccines and the like against the outbreak of epidemics.
Since the first appearance of chemical weapons on the battlefield many methods have been used to develop effective protective measures. During the First World War, crude types of masks and helmets were used (as protection against gases) with varied results.(245) When mustard gas was used protection of the body became necessary. This problem was still unsolved at the end of the war. Between the First and the Second World Wars the effectiveness of masks and respirators was greatly enhanced and impregnated clothing and ointments were devised as protection against mustard gas. A further issue that must be kept in mind in this regard is the fact that France is purely a 'sleeping partner' as regards NATO.
Offensively the Warsaw Pact (whose doctrine is derived trom Soviet doctrine) has an overall advantage over NATO in the field of BBC warfare.
Chemical and Biological warfare is a standard part of their offensive doctrine. This is not the case as regards NATO despite the recent increased emphasis placed on BBC warfare by NATO commanders.
According to US intelligence estimates Soviet CW stockpiles outnumber those possessed by the US by 8 to 1. As regards specialized CW personnel, the USSR has a 35 to 11 advantage and for CW delivery systems the ratio is 5 to 1 in favour of the USSR. (614) 
The US stockpiles contain approximately 3 million artillery projectiles, several thousand aerial bombs, chemical landmines and aircraft spray tanks as well -as mustard gas dating from the Second World War. Total stocks of lethal chemical munitions amount to 150000 tons of which nerve gas constitutes two-thirds. On a weight basis this constitutes a quarter of the conventional munitons the US Army has on hand in Europe. (2036) Information regarding BW capabilities of NATO is limited. There is evidence, however, that the USA seriously considered breeding hundreds of millions of disease-carrying mosquitoes (the Aedes Egypt-sort) to infect enemy areas with yellow fever in time of war. This strain of mosquito would be particularly useful against Russia as it is rare in that area and Russian citizens would be less immune to it. 
Present defensive capabilities of NATO and the Warsaw Pact
The Warsaw Pact states are generally more advanced as regards defensive and protective capabilities in BBC warfare. Their equipment may not be superior in quality but the training and integration of defensive capabilities is more comprehensive than in NATO.
The Soviets have built-in defence systems such as seals and filtered air supplies as well as alarm systems in their tanks, APC's and other fighting vehicles. This enables the occupants to operate without the restrictions imposed by the wearing of masks. It is further believed that Soviet aircraft and naval vessels have similar capabilities. 
Conclusion
When reviewing the development of BBC weapons one is struck by their lethality and latent ability to cause massive losses of human life. In this review, however, the problems associated with isolation, dissemination, climate, control and security have not been discussed. These problems can lend a measure of perspective to the subject of BBC warfare in that they cause one to realise that successful use of BBC weapons depends on many factors and the employment of such weapons requires the same level of decision-making as is needed with the employment of nuclear weapons. Far from being the ultimate weapon the increased use of BBC weapons in the last two decades has underlined their importance in the context of indirect strategy.
It can furthermore be concluded that the level of preparedness, (offensive and defensive), of NATO in terms of organisation, equipment and training standards, is generally well below that of The Warsaw Pact. Added to this one must also bear in mind the two opposite perceptions as to the role that BBC weapons can play in a major war between these two organisations.
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